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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
07/25/2008 has been entered. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 11, 12, 14, 15 and 17-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hawley et al (US 6,437,365) in view of Jain et al (US 6,107,165) and 
Gangopadhyay (US 6,1 14,714). 

Regarding claims 11,12, 17 and 18, Hawley et al teach a metal-to-metal antifuse 
comprising (Fig 6): a tungsten plug (18) disposed in a via in an insulating layer (16) 
disposed above and in electrical contact with a lower metal interconnection layer (14); 
an antifuse layer (20) disposed above an upper surface of the tungsten plug, the 
antifuse layer comprising a lower SiN layer (22) considered as a lower adhesion- 
promoting layer, a middle layer (24) comprising amorphous silicon, and an upper SiN 



Application/Control Number: 10/625,490 Page 3 

Art Unit: 2895 

layer (26) considered as an upper adhesion-promoting layer; a layer of a barrier metal 
(30) disposed over the antifuse layer forming a second electrode, the layer of the barrier 
metal comprising a titanium nitride; and a second insulating layer of oxide layer (52) 
disposed over the insulating layer (1 6), the antifuse layer, and the layer of the barrier 
metal. 

Hawley et al. do not teach that the layer of the barrier metal formed of tantalum 
nitride. Jain et al. teach titanium nitride and tantalum nitride can be used for barrier 
metal (col. 4, line 66 - col. 5, line 3). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to substitute the titanium 
nitride of Hawley with tantalum nitride as taught by Jain since titanium nitride and 
tantalum nitride are art recognized barrier metal material. 

Hawley et al. in view of Jain do not teach the middle layer (24) comprising 
hydrogen doped amorphous carbon. Gangopadhyay teaches a hydrogen doped 
amorphous carbon used for antifuse material (2, Fig.1 A). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
substitute amorphous silicon with hydrogen doped amorphous carbon since amorphous 
carbon could reduce ON-OFF switching and leakage current. 

Hawley, Jain and Gangopadhyay disclose the same structure as claimed but do 
not explicitly teach that the SiN layers (22 & 26) are adhesion-promoting layers. 
However, the adhesion-promoting layer of the present invention is formed of SiN or SiC 
(see page 3, Summary section in the specification, paragraph 0007); therefore, the SiN 
layers (22, 26) on both sides of the middle layer (24) of hydrogen doped amorphous 
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carbon using the same material disclosed by the present invention inherently function 
as "adhesion-promoting layer" and would meet the recited term "a lower adhesion- 
promoting layer" and "an upper adhesion-promoting layer". 

Regarding claim 14, Hawley et al. teach the antifuse layer having a thickness of 
61 nm (col. 4, lines 29-32). 

Regarding claim 15, Hawley et al. teach the layer of the barrier metal having a 
thickness of 200 nm (col. 4, lines 5-9 & col. 6, lines 26-30). 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hawley, 
Jain, and Gangopadhyay, as applied to claim 1 1 above, and further in view of Han et al. 
(US 6,583,953). 

Hawley et al. do not teach SiC used as a adhesion-promoting layer for the 
carbon. Han et al. teach in Fig. 4, a SiC interlayer (60) forms as an adhesion layer for 
Carbon layer (66). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to select SiC instead of SiN as an adhesion layer 
that would have improved adhesive properties over conventional silicon-based adhesion 
layers like SiN (col. 4, lines 21-24). 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hawley, 
Jain, and Gangopadhyay, as applied to claim 1 1 above, and further in view of Forouhi 
(US 5,181,096). 

Hawley et al. do not teach a tungsten layer atop the barrier metal layer. Forouhi 
in Fig.1 teaches a tungsten layer (30) formed on the barrier metal (28). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
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made to combine the teaching of Forouhi in Hawley in order to produce a device with a 
process compatible electrode. 

Response to Arguments 

The declaration under 37 CFR 1 .132 filed 07/25/2008 is insufficient to overcome 
the rejection of claims 11, 12, 14-19 based upon references applied under 35 U.S.C. 
103 as set forth in the last Office action because: facts presented are not germane to 
the rejection at issue. 

The arguments refer only to the system described in the above referenced 
application and not to the individual claims of the application. Thus, there is no showing 
that the objective evidence of nonobviousness is commensurate in scope with the 
claims. See MPEP § 716. The limitations on which applicant relies (the antifuse does 
not switch, the antifuse uses a current of only about 1 mA, the programming voltages 
are in the range of 5V) are not stated in the claims. It is the claims that define the 
claimed invention, and it is claims, not specifications that are anticipated or 
unpatentable. Constant v. Advanced Micro-Devices Inc., 7 USPQ2d 1064. In other 
words, it does not matter that the prior art reference do not operate in the same manner 
as applicant's device where applicant's arguments are based on limitations not 
appearing in the claims. In re Self, 671 F.2d 1344, 213 USPQ 1 at 5 (CCPA 1982). 
Applicant cannot read limitations only set forth in the description into the claims for the 
purpose of avoiding the prior art. In re Sporck, 386 F.2d 924, 155 USPQ 687 (CCPA 
1967). 
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Applicant also contents that the Gangopadhyay reference is non-enabling 
because it is inoperative and may not be used as prior art in any rejection under 102 or 
103. The examiner respectfully disagrees with the remark because the standard for 
enablement for prior art anticipation is lower than the standard for obtaining a patent. 
Thus, if the disclosure was enabling enough to obtain a patent, then it was enabling 
enough for anticipation. Furthermore, "Even if a reference discloses an inoperative 
device, it is prior art for all that it teaches." Beckman Instruments v. LKB Produkter AB, 
892 F.2d 1547, 1551, 13 USPQ2d 1301, 1304 (Fed. Cir. 1989). Therefore, "a non- 
enabling reference may qualify as prior art for the purpose of determining obviousness 
under 35 U.S.C. 103." Symbol Techs. Inc. v. Opticon Inc., 935 F.2d 1569, 1578, 19 
USPQ2d 1 241 , 1 247 (Fed. Cir. 1 991 ). Also, the examiner relies only on the teaching of 
an antifuse layer containing hydrogen doped amorphous carbon of Gangopadhyay as 
an effective antifuse material to substitute for the material used in the antifuse layer 24 
of Hawley. The alleged adhesion problem in Gangopadhyay is irrelevant because the 
adhesion technique of adhering the device to the substrate of Gangopadhyay is not 
used in the modified Hawley's structure. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thien F. Tran whose telephone number is (571) 272- 
1665. The examiner can normally be reached on 7:30AM - 4:00PM Monday through 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew N. Richards can be reached on (571) 272-1736. The fax phone 
number for the organization where this application or proceeding is assigned is 571 - 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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